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i MJUULMM &XX&J, 


Atherosclerosis remains one of the leading 
cause of morbidity and mortality due to c ar diovascul ar 
diseases, several factors are known to he associated 
with premature atherosclerosis. Among them the most 
important factors are hypertension, derated serum 
cholesterol# smoking# obesity# diabetes mellitua, stress 
and strain# sedentary life style and prolonged family 
history. Abnormal lipid levels may be common to several 
of risk factors. 

Researchers are unsure about the exact cause of 
atherosclerosis and also about the most effective methods 
of intervention. Diseases such as diabetes and hyper* | 

tension require medication for control but most of other ! 

risk factors can be modified by dietary changes and m 
increase in physical activity* 

Atherosclerosis, leading to c.v.D. be g i ns early j 
in life. It has been argued that the physicians cannot 
adequately detect and manage the children at risk of CVD. | 
Data from multiple epidemiological studies ef risk factors 
of CVD suggest that the risk factors can toe identified in ' 
children end that they demonstrate a "Tracking Phenomenon* 
into adult life* mar of risk factors are largely , , 

determined or influenced toy life style or environmental 
factors* There are no prospective studies that shew a 


2 


relationship between the pre»«wtce of rlsfc factor* of 

C.V.a* in children and premature cardiovascular disease 

In later Ufa* 

Ihe a go of patient wad the Ufa situation la 
which treatment ie initiated are of obvious importance* 
the coronary artery disease (cad) ha* familial association# 
both because of genetic juredis position and nutritiaal 
lahalanee which 'develops la a fasdly setting* so* children 
should be ino luded in § » nf possible 

preventive treataMst for two rs senna i athareaclex* 

^ wla ho> its bogiu nl o d ie *» hf I^hm^ sod io eontiaoeiisiy 
fflfoorwisivo throughout the life* second* the pat tarns of 
feed eensesptisn are largely developed early In life* 

In five studies# between ifuft percent of the 
pr ev en t of parents who sustained nyocar dl al infarction 
before the age of SS years shewed significant hyperfholee* 
terolesti* ead/er hypertriglyceridenda in (aiaieck# !§•§)# 
while in control group the incidence of hyper liyldSiile. 
steeds f ' percent* few other studies resort ed that acne 
<14* ti years) of fathers with ischemia had loner levels of 
hOMMepnf and Sutherland# lift)# a protective fetter 

■ Jj ft .jifc /yeti# .jhw-^L^ .^«assi. 

J L jp ^ iwlfw ' ; llfc. 

It mmm that there may be a 'Subset sews within 
the aaawtieeilw t wtimaob* who are acre IJUeelir to ■ 

dseelee eia MMauciitif bw virtue ef their unfavourable 

, ■ " ;; ; y--; ‘ ■;.;*- :. -:■;>■■; : , u.C ; ; V'^ 
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i ae»€±t*-, Ms 1) i— it 1 i * mm&m &at& imi^ttily m u m bv 
—tiaftiaft Hfeni# &a»*i.l i.i.«dLa &gmMM tm a«> ivy m ■iro'wnriat Im 
#§iipt • hleh fa* fiat# SuMfi mMmHMflmi loti# 

jfffBP # tj #a% 4tww*if a». 


tMWMTti fftwliiwi in ff» m s m 1 iHmit a vifpififaMi 
siufaar of $<§ £*jy> %urw* mmm mA fa#*!*® ^m|rimr 

■ Half 1 j M a aifl a a ta^Ji meafAl* testfe #*# «»&«%, rmriiwiirffll n aftt. awi Iuub 

ttfftMlt* ^::aa^0fc. lygM^t^yi ^ a m py^ Ifmt f f fr gte map* %flttPPgfr 

to tiumf tot* ar mtafrfc.t<M»»«Sfct.«i^ wg fegnttA gwM d tt lB l i l fl wft#flrpifr 

nfj n jm | }g£» 

i ^i^y . ^ 1 1 1 yy |n yfc** fe f y yife |MW | B^B^ Wttt 

| :. ^: ^1 I ffltfl n nn yn | |^|jy^| | ^| yfoum yfyy ||gg^p|^^ 

mrnmm mt.mm f liL #.# xrmMlLiMm ICS wai ffcjttig**a*l.^ Mui mM^Mm mrnmmmA 
mifk rnmmmm^rnm ^mm^imm ^bmm^rnm rnffimmi ai. 

^ y. f|yyyj j £ ||MM^ SlNPI ^teasy^ i j p f ^^^fyastyy 

Citii# ia j^M^ l iribii^ f^iSiMiiw i > #w imwi 

■mmmm mm M.m&mM mik. mmm mmmrn Mfflk EWIH sii SIMMiMiS' 
y lU ffc m ■mmmrnmmJk j£Mj[k m mmm &i ^jbkmmrn tetomm mmmmmmrnlt mm ianilai Afifii „ 

mamMikm,mM, ■ Mmmmmmmm - i Hi. mM mmm&4mm ]fr 

ggyMg^g y|g|^yi4 nJb|Mp| nil rn^immmmmiii^kmm. 

gyf jjJtyai iff #aii iiiiii Hn 1 jyMyianMyL ^TCriC&l jyrifai INIHMIMP 

■ItfYKI %mm ^mamm ^ Mm - mmrn&m m ||gy|f^|yyytop Mm mmm miMkmMim 

mtfmWmmW^ fi™|‘ ^^IPBP^P 1 wffiWtKk |p^P , *P 3 ww^ ■^ppPOt 1 P*PW , P i ’PP» wpwp t* 1 ** ^Pwm^^p HI , 

■ '' V * toMtofL 

. HPBIIWPWlPplH^pfBPfc ^^PfPlillwP PRav' ■'P’P^ip^arPiF^PiSwW' 

MtaH to^dtoi jfcjB MMMkfj^lik M «**.. a mtaaaAjtim #H|togMWi| iftogMllfi |M| 

fPI0PiP fiPBaSFflpfP ■.ppm .: i ppip®pm'mmP^'*Fw irn inis ipiiiwiip , wpr Tm*P !,w .apw 'i^wap upwa^paaiww -^"W 

:. fpi| , ''p : 1 fk, jfcft ' fyf&afm ^aitti^aaaiiiMMi^’imf*i 11 : jffem^i8iteP8i' - 

M&m m MMmgk mm mm# IlMnKndLttgjl mndyiim nil iiMflMMnft 

mpmPm’PPWPmmmm ppm*' mimr Fmamow , mppipp™miiF ! ^pm 
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(2) The SCG leads in which the test, is positive 
(changes in the anterior precordial leads 
appears to indicate less favourable prognosis 
than the changes in the inferior leads)* 

(3) the age of the patients. 

(*) The occupation of patients where as most would agree 
that the asymptomatic, 4$ years old# commercial air 
like-pilot with 4 wm s £ segment depression in leads 
v - v 4 during mild exercise should have arterio- 
gram and the asymptomatic sedentary, 75 years old 
retired with 1 mm ST segment depression in loads IX 
and XXX during maximal exercise should not, there Is 
no consensus about the appropriate procedure in less 
extresm situations,—' ■ J 

At present time scq stress testing is the best 
approximation of this ideal because electrocardiographic 
ST segment displacement is a characteristic response of 
to ischemia and occurs during and immediately following 
an exercise test* similarly, 1 the false negative responses 
ere known to occur and may be due to the complex geometry 
Of the heart, these limitations notwithstanding, the 
realisation that ss segment depression is e clinically 
us e f ul, readily available index of ischemia has prompted 
kfeia Cave lenment of agtoreJLso tests uhich am 

Bt segment depression as the end point to define ischemia* 




test results* 

She Asrgfciee &£ ex e rci se* praseae® &£ aagiaal 
svisotofas* heart rate blood arasaure resoonsa ere also 
l®®©rt®ot la evaleatlec! tlie respite of a stress electro** 
cardlo^reia. iSsus* false positive results ore least 
likely is those patiaats Ph© iensmstrate ST aagswitt 
#»®rass4«t* earls is the test* la stiesi the o l is w o es oarelsh 
rear rex et*ve *y i>Ou9 jMStxeci is MXAVsesi *© i tcwr mp eftesaK&oa 
oi exercise, aho escper lease typleal aiipioa dNtrlap the teitft* 

jMine ifTi'iinth I kM afflff tljw 'OBM. iJMikiriflhfr .flea. Jp||' ' ■ tiiititii j^ilftwlr Mitji lit liter ?|r' .aj^^iiidiifeife, AMO) t fe ■ 

MM igmmwwmm wm ^mmmmmmm WkWm m 

positive teat siH have 8f segosat efcaage* only lerlag 

4WMtVlMI# fm %B W&lMUl iMRfllti^AHfe 
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mmlwml possible exercise load. Ute two step system 
of exercise aw® loped by Hester is m example of the 
first variety* Hm second and third varieties essploy 
a bicycle exercise test* as the target heart rate 
test* exer cise is continued until the patient attains 
60*90 percent of his predicted waadLmm heart rate* In 
the maximal exercise test is progressively Increased 
until maximal wort load is obtained. 
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ui t m a £ g mi ijojuli 


tea aai©rity of p«©pi® balsa tea «®@ of Sf 
years ara «f f UotaS with ate«ro#cl«rsais end its** on* 

#y wwuro iAtafcj gj ahtj risk factor* OthOJT than SOiSO DOT 
at* H» risk faster co»e#pt implies that * psraos wite 
at least ooe risk footer Is sore likely bo develop « 
clinical athoroselsrotlc eveot sod te do so mmtMm 
t&m « poroon with m risk factors* fho presence of 
multiple risk footers farther accelerates Atherosclerosis* 
teoy v*ry In tom of ioperkasiee 1st tea jopolatioa* There 
is ©essral mgmmmt torn m epldemieleote perspeotiso 
that liypte<iMiio*teroi«Biio# hyporteasioo sod oiparotee 
snaking soy bo tbs nest potest factor# Ins sired In tbs 
causation of atterosciarosis. Risk factors also wy 
in tonus of teeir potential tewsibiiity site onrrsw* 
techniques of prowteles o a o s oaosot , 

teas# apo* sox sot genetic fosters ere 
porroatly ooosidetef to bo irreeereible risk tenters, 
tfkoross ooo t i xx oU y ssMpyliBo mt*mm softest* tete 
elimination of ol# srotte snaking ted treohnsnt of 
hypertensi on wore** fclffe risk of ateososolorosis 


attributable On tears faster#* 

These fosters or# sot axtesUy 

tboy clearly Interact* for m&mlm* obesity appear* 

to m mmMt tete terte*te»sio«# tepoo* 
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glyeemta, hypercho lest ere lemla and hypertrigly c e rid emi a , 
Qmmtlc factor may play a role by exerting direct 
affect# e» arterial wall structure and mat aheHem or 
they may act indirectly win such factor# a# hypertension, 
hyper lipldem! a# diabetes and obesity, ' Aging appears to 
be .one of the more complex factor# associated with the 
development of atherosclerosis, since many of risk 
factor# in themselves are related to aging# e*g* elevated 
blood pressure, hyperglycemia and hyper Upidemla* 

mmmm mmm. mjmmsmmi, 

AthetUff e lay og i # ha# bem i recognised in humans 
for tjhe nn nnd of ys #rn» motions of et her eeo lores in were 
identified in Egyptian mummies m early as the fifteenth 
c entur y B,C* long ha# discussed t h e development of 
clinical pathological correlations that evolved during 
the era when autopsy examination permitted the develop- 
ment of an understanding between the degree of adhere* 
sclerosis «ni tbs Incidence of myocardial Infarction 
and stroke* Xn the add nineteenth century, Virchow 
proposed the idea 'that seme form of injury he the 
artery well associated with an infliswntery response 
leonltod in uheb was then considered to be e degaaaer ac- 
tive lesion e* artAiargorldronin* this ids# ms sdfedn* 
gneotly modified by mitsthkoir end further i nclude < 
the robs of pla«NSl«*s Mid t lMti' ii hpni nir in ethers* 
sclerosis am expended hr a*gmd in ltd*# My of 
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coder® views ef atherosclerosis stem from the work «t 
deb# french who noted that the structural, integrity ef 
the endothelial lining of tha artary represented a key 
clamant in tha maintenance ©£ normal arterial function 
and that alterations in endothelial lining of the artery 
represented a key elament in tha maintenance of normal 
arterial function and that alterations in mdothtUal 
integrity might precede a sequence of events that loots 
to the various fora® of the lesion of athimseleracis* 
Thus over the sears a nusber of theories concerning the 
etiology and pathogenesis of atherosclerosis have hem 
developed* At least three of those deserve elaboration 
sod eeammftt. these are response to injury hypothesis* 
monoclonal hypothesis and the Hpogenic hypothesis* 


m» VJrttY*WiS MW 

Examination of atherosclerotic lesions with 
modem techniques of cell and soleeular biology lies 
revealed that each lesion 'contains significant element 


of ell the three cellular ffeacemseen# these ere smooth 
muscle proliferation* fermetiee by the proliferated 
cello of lew amounts of ceeneetive tissue matrix 
including esUaech elastic fibres and peteteeg lyeens mi 
agce an leU oo of intreceUnler and extra cellular lipid# 


c e Uc 



the relative degree to which each of 
a** dULfCmeent stharooaaie stimuli 

SPwr mnep'w.P' "fi’ mewpswepisw- Vfnipp^ ywmp'w 

that defines the t y pe 


md the extent of the resulting Imim (Rose m& 

Qtmmmt, If 7ft) * 

*hs las Junto of atherosclerosis occur principally 
within the inner most layer of the artery well# the lotion# 
®*«y include fatty streaks# the fibrous plague and so 
called cooqplicatea lesions (mb @111# 1977). Secondary 
changes have been noted in the media of the artery under* 
lying lesions# principally in association with the mare 
advanced lesions of atherosclerosis* 

aim mm 

Tim process of atherosclerosis begins in the 
childhood with the development of flat# lipid rich lesions 
called fatty streaks# These lesions consist of a small 
incr eas e in the nosnher of smooth t as se ls colls together 
with some macrophage# within the arterial intis*# Both 
of these cell types contain deposits of Cholesterol and 
cholesterol esters# The lesions are yellowish and 
••sella In appearance and cause little to no obstruction 
ad the affected artery as fiscal terjitol aa« 

« fibrous plac es 

mjmmsMSmmrnM mmmmm 

The fibrous plaque is grossly white in appearance 
and hniamiwB adcranod so ghat it any p rotie ds into the 
Iowan o* nrtnry* If this lesion progresses sufficiently 
it cm occlude tbs lumen and oeogeswUe the vascular 
supply m the involved Urn#®®*, m® principal change 
tihMt eoenars wIlTilo Has ajseasial la tino during the 

tPnlNHseR' e l wl P OPB Mlff sfP apw wswi' s* 1 * emsop- ewwf* •fse’iy vw* 5 * 


1 1 

development of tli® fibrous plmqm consist* of prolifers* 
ii®» of smooth muscle cells* these cells tunttilr form a 
fibrous cap doc to da position by tha calls of new 
corns active tissue matrix and the accumulation of intro* 
cellular and extracellular lipids* this fibrous cap 
covers a deeper deposit of varying amounts of extras 
cellular lipid and cell debris Cceer and Haunt, lt?l) * 

MJVMIGSD LEBICM 

the coi^licatsd lesions of atherosclerosis 
occur in increased frequency with increasing ago* ft* 
fibrous plague can become vascular i»ed both from the 
luminal m well m medial aspects* *** atod 

lesion* the necrotic * lipid rich core* increases in sis* 
and often becomes calcified* the lesions may bacons 
increasingly complex .as a result of haemorrhage and 
calcification and the latlwtl surface may disintegrate 
«id ulcerate and become involved with threshotfe episodes 
that way lead to occlusive disease. Swell ShMMdtl w«f 
etuMMi *xjeo«iis« «*»* further increase the j jdUdewMM i of the 
plaque while pregieasively reducing the sine of the 
■arterial lumen* It is act uwowsm that so the latlnal 
lesions progress# the number of smooth easel* cell In 
the underlying nsdie dearsssti and msdia und e rgoes 
atrophy, which esw sometimes results is atemrysma l 
changes rather than lead to tha*Mds ooatowtow «tf 

MdN jfcJfcyy ^ 

OPSP* W ..:■■■;■ ,;i : ; ■: 
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2d*«l llpepcotwixi valoif* 

r f n r, ( j/jlOG rag/dl* 

HDL ? S© og/dl* 

LfiMrJDL (ratio) ** £ 3*© 

friglyearidos $.50 »s/41% 

* Uses® nosfeors mm hmmd m taboo* found im tar? 
tary lm risfe ©romps fro® population in sovaral mmtoxim* 
(fh® lipid *®s«ar^i clinic® fopulatioia stmdi®®* ©at* 

Book* VQl%mm* 1# IWQi Ctmimtmmm m Health offteto of 
blood lipid®# i#w)» 

mm mm ratio of L»L/rfDL is a owcy ©cod iodast 
©f risk (Qordoa ot •!<» lOT?)* M*# wit** *•*•*» of 
HDL gntatar tbsm S©# higher lmlo of L0L *»y b® 
associated tith loo iocldaac® of vascular disease* 

4 Us* brlglyeorid® Tala® is arbitrary* It 
roproswuts tlto tala® toe standard deviations sber® tho 
assn fear an admit population (coofareuc® on H®alth 
of facts of bloat lipids# 1»W. Higher valm®» mm 
thought to represent « group of catabolic abooriaolitioo* 
Mo MQf b«o» is® rolat ioaobip to taocof ar diooaoo i* 
prosoftce of bolow mmtmm total pi«*»* cholesterol 
i £tW ag/di) or •ifftil* «BL < 75© *8/dl>* 


Xu addition# hd hs serv* as aecsptor* of lipid# 
espaciaUy ire® cholesterol from various tissues* HDLs 
aro tho substrata for Lecithin * cholesterol aeyitraas- 
ferase (l-Cat) , which catalysis th« conversion of both 
fres cholesterol to cholesterol as tar and lecithin to 
lysoieclthia* cholastarol esters are transferred free 
WDLs to other lipoproteins mmmpmt finally eo well as by 
a cholesterol-ester transfer protein* this process 
provides core constituents for triglyceride depleted 
particles such as chylomicron rema easts * Apol ipopr oteins 
A-X and A-Il are major proteins of hdls* Hepatic lipase 
is involved in the metabolism of.HDL phospholipids and 
triglycerides* Both the liver and the kidney appear to 
he major sites of hdl catabolism# sod hdl recap tor has 

a 

mBmLMjmmx- mmmmJOL 
mm mmmm 

mm 70 years the addition of dietary cholesterol 
has been known to increase plasm cholesterol levels and 
induce 'arteriosclerosis in experimental animals* in lilt 
It was identified as the constituent of animal foods which 
would rsedily Slovaks His serum cholesterol level end 
produce atherosclerosis In sKperlmantnl animals* Subse- 
quently diolotsrol rich diets have regularly caused 
%imrcho'lest«rolonia# atherosclerosis* end mm at times 
myocardial infarction, in a large mmfeaar of species of 





1950# Armstrong et al, if®? an® If ?0) * for a tire®, however, 
dietary cholesterol was considered of little importance in 
htsmm lipid metabolism, S y tbs early 1960a, a 4 ms isive 
effect of tfholitttrol is the diat of aw upon the serum 
Upid levels was clearly demonstrated ia series of mot** 
toolic ward experiments being carried oat i» normal 
eolunteers (Conner at «l, 1961# cornier at al, 1964 and 
Sevarldge at al M I960}* 

Diataxy cholesterol is absorb®® by the got ia 
amounts proporticmal to intake op to a dietary level of 
perhaps $1260 to 1500 mg/d ay, only about 40 parcaat is 
absorbed (Conner and 14a, 1974# Grundy «t *1# 1969) • 
la aw, absorbed cholesterol is transported 
initially ia chylomicrons, largely as eeterlfied cholee* 
terol sad reaches s peak concentration ia plasma 4® hows 
after a gifSk meal, After the action of lipoprotein 
lipase ia peripheral tissues, it then circulates es 
cholesterol rich recants before removed by Liver, the 
cholesterol of rsnasmts ocmtaributes Its ibsss to the 'total 
body pools of cholesterol (Btiattacharya et al, 1976), 
there is good evidence that cholesterol of 
dietary origin la transferred ultimately iato other 
lipoprotein classes, ospselslly ia low density lipepro* 
tom (UM») and usuttstmi ia this manner to elevation® 

Of total plasma cholesterol (Conner and Conner, 1ST?)* 
iSMI JwMMMt wlifMill VM wtM* 

ihm ami, i» ins. aw «» mui 
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terolemic subjects. Slight increases occurred in HBI#, 
ln Hypertrig lyeerldemic subjects however, both VLDh end 
I#DL cholesterol increased, each accounting for about 
$0 percent of total increase, 

Host of the dietary cholesterol is quickly 
delivered to the liver where several effects may be 
observed, the increased cholesterol uptake may * 

1, inhibit new cholesterol synthesis, 

2, in cr ease sterol excretion in the bile 
es bile acids or as cholesterol Itself, 

3, increase excretion of cholesterol from the liver as 


newly synthesised lipoproteins primary vmh* or 
4* suppress specific receptors for jldl uptake and 

: . : . : ... ■ , ' . .. I 

degradation * j 

fills leads m to a consideration of the Mechanism j 
whereby dietary cholesterol increased the total plasma j 

cholesterol concentrations amt also I M* cholesterol wmmm* [ 
trations, file concepts of sterol belamee suggests that 
dietary cholesterol may simple overload the disposal j 

system* fhe input of sterols into the plasma tissue peal 
has two scores#* from dietary cholesterol ami from cholee* j 
texol syathesisad mainly Up tha Uver and gut, As rats ' ! 

of cholesterol symthssis In ann Is ash very lahils# ansh 
studies Mm Ami a mild Afosstlsw of syntfcssis Isom the 
ingestion of dietsry Cholesterol <l*in and Csnnsr# IWI) * 
therefor#* the total snemnt of sterol entering the body 
either from diet mr Sfathesi* will fee mast* ******* is 


individuals consuming & high cholesterol di«t than in 
individuals consuming law cholesterol diet* Most studies 
to date have indicated that the fell® acid and neutral 
steroid eucretion fails to increase very wed* after 
ingestion of dietary cholesterol* thus the ingestion of 
larga quantities of dietary cholesterol way have two 
consequences* m® first is a rise in plasm* cholesterol 
and liDL concentrations* me second, a direct result of 
the first, is the ultimate deposition of an increased 
amount of cholesterol in tissues# particularly in arteries* 
to initiate and sustain the atherosclerotic process* 

Mad* research has indicated the importance of 

*Mafc juatki.. niijj ' irtfa i» JHi j Mhe Ji # .-■*■*.. As- .,1 , JAmhfnt'suTifflft' nttor eat mmsr i# n- isiv iiiMhi ■■■*“*■ -***-. .A„ off -tom iMh m itfi i m Jb i&Bk. TO nOiii ijbilirrifriii sam tJdL ' 

speearsc cuietary components sn moautotxng reveis ox serum 
lipids* but there In yet little information reg ar ding the 
effects of these components on JiO&* in short tens fee* 
ding studies* marked reduction to dietary fat and iseee* 
lorie tocreese to carbohydrate resulted to « decreese to 
hbl cholesterol to ©oajuetion with elevation of serun 
triglyceride and vua.. studios of H» composition havo 
shoe* a dscrease to ratio of apollpopreteto n»z to A»xx 
and a decrease to mm* efcoiesterol to protein radio 
{schonfeld at ol# t»?#> oaootot a efr wi m a setootitn 
decrease to wm , 2 »po«Me tote *t al#» iff?)* 

Mwuae to evidence that of Itoeo 

qm tt tl* ** fll **»«*ux«*»a *»* *« m*w«i»S Ut i » 

*l«t C*B «MMl* 1ft IftMNT »< HM. UfU> M# ■ 





faoding of diet® msUthmA in poiyuosaturatod fat* 

HI#* dietary In taka of cholesterol# in the for* 


of thro® to «ix egg yolks per d«y # ha® been reported to 
produce increase# la apolipoproteii* £ - . containing nm #ufe» 
apaelaa in hunt** (Hefrley at il, 2978}# thi® effect wm 
•«an whether or not there wm m Increase in total ptmBmm 
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***** observed during the fading of *15© mg of 

•ddsd dietary cholesterol in normal subject* (Mistry 
et al# if??). 

mm& mum mmm. jmsi sm m 

Although diet is not usually considered m 
primary risk factor of cardiovascular disease* it lies 
bmm associated with several other risk factors of cardie** 
vascular disease* including abnormal lipid lipoprotein 
levels* hypertension* diabetes meliitus and obesity* 
Although the effects of consuming excessive sodium* sugar 
and total calories on hypertension, diabetes and obesity 
are well documented* the influence of diet m lipid end 
lipoprotein levels* and eventually cm cardiovascular 
disease is still controversial (stasbler# If?®)* 

Hie dale heart study# a vs** contro ll ed 

trial of primary QUO prevention among middle aged man at 
high dill risk has reported favourable mid significant 
results in regard to CHD incidence and mortality based on 
reduced intake of saturated fat and cholesterol (without 
recommendation of high polyunsaturated fat intaka). 

imxMx. mmmjmjmssL mm Mxmm& 

In adolescents with initial cholesterol levels 

greater than i@® ssg/il* a t® percent decrease in chela*- 
toroi iatitee led to an ip®fOtt#i'lo Owp CiS#®*) Is . 
cholesterol levels* but the effects was much mere modest 
<*.**> in those with lamer intiel levels < ms dandy at el* 
1999 )* 1st • lane w«sr of school children there wee 
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m positive correlation between the low (80 to 130 mg/di) 
m * intermediate CIS? to 170 mg/di) and the high (194 to 
426 mg/di) cholesterol levels, with the man daily intake 
ot energ y, soger, fat, saturated fat and cholesterol 
(weld man et tl« 1978), However, in 7 different studies 
suaraarised recently, significantly albeit weak, correle- 
tione were noted tefew«n serum lipids and dietary P/S 
ratio of fat, cholesterol, protein, carbohydrate and 
sucrose (Mellies and olueck, 1983), In a survey of 
school age children examining the influence of nutrients 
on Hbl« end LDL cholesterol, it was concluded that the 
higher intake of cholesterol and lower ratio of P/S wee 
associated with higher values of LQL cholesterol. Larger 
.intake of carbohydrates led to decrease,! hdl cholesterol 
end increased triglycerides (Khoury at el, 1980 f husks- 
raawskl et el, 1979 ), Despite the relatively low 
magnitude of the partial correlation coefficients between 
dietary festers and serum lipids in children, it is still 
possible to conclude that nutrient intake of celeries and 
1st play a smell but significant role rotative to serum 
lipids and lipoproteins (Hallies end Olueck, 1981) • 

wmsamm®. ar, $mmm mm ®mm 

mm genetic aspects of coronary heart disease 
(CKb) hems been extensively evaluated* familial clus- 
tering &m strongly suggests that genetic festers play 
an important mlm in etiology (oeutsoher et el# l»»f 


Of the disease© producing hypercholesterolemia 
in man# familial hypercholesterolemia is the bast 
defined clinically genetically and biochemically. Ami 
disorder# results from one of several genetic defects 
in a cell surface receptor that normally controls the 
degradation of low density lipoprotein (LDL), Familial 
hyper ctio les tero lemia is characterised by three cardinal 
features. 

1. selective elevation in the plasma level of Lhk* 

2. Deposition of DDL derived cholesterol in abnormal 
sites in the body# especially in tendons < forming 
xanthomas) in arteries (forming atheromas) and 

3. Inheritance ns m autosomal dominant trait with 
a gene deeaga nffatt# that la# individuals 

ini g two mutant alls lies ( ha s psygot es) are 

■ore severely affected then those inheriting an 
Mutant allala (hatar awygata a) » 

yanilial hypercholesterolemia was first gsnatla 
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Hatarosygous irith familial hypercholesterolemia 
* fraijuency of about 1 is fOO parsons, wharaas 
bomoygotoo constitute l in ©n# million parson* population. 

Hetorosygotea cm hm diagnosed at birth because 
blood plasma from th© uafellieal cord contain* a two to 
thro® fold increase in the concentration of ua h chol®s** 
terol. lb* elevated lor®!* of plasm box. persist throng 
out lift# but symptom® typically to not develop until th© 
third or fourth decade* Th© most Important clinical 
feature is premature and accalaratad u therosc larofltia* 
l^focardial infarction begin to occur in af tested am in 
tha thiM dec ad*-, showing a paafc incidence in fourth ar 
fifth decodes* By eg© «o# approximately @0 percent ham 
ejqpari faced a myocardial infarction* 

toaoaygotaa ham narked elavatlon in tha plaoaa 
laml of wa* from birth* Oamnary artary ntharooo laroaia 
fragment iy baa ifta clinical onset ia hoiawtota* before 
«§a id# and Myocar dial IMaretioa h«a -bam reported an 
aar ly an 18 wmtha of age* - - 

mmm mm mmmmjmm 
m mm mjmmmmm 

Ch© lastara l ■■ 

llata 88* total oholaataxoi in a rink factor - 
for coronary Ml iiooaoo# no tha laml rioao abem 
l«i mg/di mm rick of tomato® en» mmmmm, 8 
toolesterei ml*** of ttt a«^il mjpraooiito a aaaarly 8*8 


fold elevation in the incidence when coopered with 
level of 100 mo/di (Kennel #t al# 1971)* 

Likewise* patient* with aagiographieaiiy 
defined CHO have significantly higher cholesterol 
concentration* then patient* without cho* with 
increased levels associated with a greater number of 
diseased vessels (Cohn et al* 1977) . 


l£M~C which approxJjeately 7$ percent of total 
mrnrn cholesterol may he core specifically associated 
with coronary artery disease than is total cholesterol* 

It has been known for many years that the 
redaction of elevated ldl in other primate species is 
followed by regression of arteriosclerotic lesions in 
coronary arteries in larger vessels (st. Clair* 193$)* 
we have now cenelnelve evidence in homes that reducing 
elevated LDL cholesterol will reduce the incidence of 
clinical event* attributable to coronary ar tartosc lareaia 
(fha lipid monarch clinics coronary primary prevention 
trial results# lt*d)# 


m sMamM 

mb levels have m inverse relationship with 
coronary antary dieoaee (deeds* et el# l»TI)* fhe utility 
of KDL Cheleetenel to predict the developing of coronary 
atherosclerosis has been eetimeiad to be four timee 



greater than Lot. cholasterol and sight tines greater than 
total cholesterol (Gordon et ai* 1977) * Each 10 mg/dl 
change in H0L cholasterol ©oocentration with SO percent 
•Iteration to cardiovascular risk Car eosika#et «l# 1994). 

ft* classes of mi* mm be fr actioned by sonal 
ultracentrifugation end include HBL^ and Mug 

these subgroups HM» 2 appears to have the strongest inverse 
relationship with coronary artery disease and accounts tor 
different levels of HDL-c between mm and mmm(G&£mm et 
al*# 1954)* The possible mechanism by which HDL choice* 
terol decresses atherosclerosis include . i 

1* Reversal of cholesterol transport from the 
pheripheral cells to the liver tor removal from the body 
OcUler and Miller# 1975)* 

2* Inhibition of IM* cholesterol uptake by 
cells et the U>i* receptor sites* 


Utot mJt iiibi.r ^ viidiinairfiiii iMun ititoi- -St 

MJmmmam 

uMOb W I#ttn nrihfr) A. dbeSS ife, jfcjh Hffltill W A ^uMttS. ..OMfti, rfaaofr Jfc -«J£ «a4te> -Mfk Jm *T ifjTttfS Alb' m ittfL iidto 

Hi# ®C flf w# «lll§ 

tocr eesed levels of VbM* also predict increased cardie- 
vescular risk ( Carl s on et al# 1979 and Route! et al# 
(1979) . However# there is currently great Mate as to 
whether MM* is direet operative factor in producing 
vascular disease# or whether it is toe association of 
increased hub or decreased hgj» levels which ere causative 
(Bdlhelmer ot •** lift end Herman et el# 197V) • Thus 

t- ■ . ^ ^ : V;' : ' , : > ■: 

WM* triglyceride may mtj fee a mstoer for other 


MfigBROre ma I ..9KSHXmslG sow 

tmt tensity lipoproteins end intermediate density 
liWNrtiiai enter the arterial intime from plasma In mm 
«t ret as directly related to their plasma concentrations 
(Heihaus at el# I977f Kicell at el, 1981) and accumulate 
particularly in region* already atheromatous* Endothelial 
injury greatly enhances this process, and may itself be 
caused ntpe rl — a tally by raised concentration of plasma 
lipid# (Roes and Harter, 1978) • the choleeterol of athero- 
matous lesions Is principally derived from plasma 
(zllvarsmit, 1983)* the interactions of IM* with coll# 
of atheromatous plaques have been studied in eoae detail* 
S eo o th muscle cells a 1 *** fibroblasts hews receptor# t ha t 
mediate uptake of LBM^Mstaln and Brown, 1974 mod Sternum 
and Albers, 197$), its cholesterol is released by lysosomal 
degradation* Macrophages lack these receptors but acquire 
lipoprotein cholesterol by other processes* including 
receptor mediated uptake of altered x*OL* Hi contact with 
cultural mendethelial cells, WS* is Modified, permitting 
macrophages to degrade it (Manirilteen et el# iHI). 

At the higher tissue concentrations resulting 
from pronounced hyperlipidemia substantial amounts of hm* 

enter mewrejhegne end other cells Independent ly of 
receptors - by fluid phase esdogpgsfie end other preeess 
(Steinberg, iiii)* ®*e team cells of atheromatous plague# 
and nanthoinji result from eeeumulafcion of lipoprotein 


ilpi4» by these p recesses and their degeneration leads 

to extracellular lipid deposits of atherosc taros la 
(Small, 1977) • 

fig|gs..M>atjaiiswi 

These, thee, ere some of the Mechanisms under** 
lyi&9 the association toet*#*e*i high concentrations of %M* t 
coronary heart disease wed atherosclerosis* ldx» may 
eta# contribute to other aspects of atherosclerosis toy 
further actions* 1D1# particularly light LDL in nan and 
in animals fed cholesterol# is selectively mitogenic to 
arterial smooth muscle (Flees et al, 1982) • studies on 
cultured cells suggest that ldl and other mitogens 
derived from platelets and endothelium might lead to the 
smooth muscle hyperplasia of atheromatous plaques* 

Most cells meet their requirements for cholae- 
fearol (for membrane synthesis) synthesis chiefly by 
uptake of plasma M m and other lipoproteins# local 
synthesis of cholesterol is a further source in some 
tissues. Except for cells that synthesise lipoproteins 
mad those using cholesterol for storoid hormone synthesis 
cells in the steady state must possess other mechanisms 
for releasing cholesterol at rates equal to their uptake 
and synthesis* Cultured ceils show a not sfflwt of dholes* 
tarsi (Fielding and Fielding# 1982)* As the liver is the 
only organ that exerets cholesterol* mechanisms must 
exist for rooms* osetripet^l transport of sholiMMoMOi 
chofcMrtwroi teo« *wrt|Mr*l o#U. to the Uwr, tt «« 


^ 1 -I 


suggested in iMC that; hol participates in c«m tripetal 
transport. soca after Killer and mUm MW advanced 
tha concept that this function of hoi, by favouring 
mobilisation of cholesterol from arterial noil# might 
explain the inverse arelstion between HBin 3c$*&h mi 
mmaesj heart disease* 


g.miQEg§j imaaem mm , x 

mo* and mol together carry mare than 90 percent 
of the cholesterol in plasma* independent hot interacting 
antagonistic bat closely associated* they ere Idle "Odd 
conple* of plasma* Hie epidemiological aspects of their 
wooviiiiiiBv macs coronary nears csssase ruo® o®wi 
studied, in depth# these effe c t s Mem# are strong* predto** 
tree s#m inns pan owns or etner nan tenors as we expect 
Of eofofii relations. 

r# » < *»*> « of LDX* cholesterol aro directly 
related to and are predictive of the risk of coronary 
heart disease over a wide &g« range Coordon ot al# 1991) * 
this underlie* the association between coronary heart 
disease and sera cholesterol* for the latter reflects 
UK* concentrations Channel at al# 1999)# ratolity rates 
icon ooraarf brat diaease in dif fora* oseasmitins aro 
directly and UftMtlr related with sera concentrations ' 
of dholestenal and s*» cholesterol Crate ot el# 1999}* 
XS* Cholesterol ooneontratisna aro ran ora strata 
predictive of mm *m •* oaraw heart disera in most 
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(Gordon efc el, aoidtoonrt sad Medalie, 1979) toot 

not ail (wikiond et al, 1980} # stadias, the relation 
to*i«»gi inverse; tout unlike im* 0 hdl cholesterol concentre* 
tions do not correlate inversely with snrtality fetes 
fmm coronary heart disease In different countries. 



(®8%) for Cholesterol# were similarly placed at £ollow*«p 
nine years later, of interest was the observation that 
these eh# dropped net the top quintile at folloK-np had 
a loser incidence of obesity, sacked less and were more 
active (orchard at &1* iftl). 
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th«iir variation with ago, screening during adolescence 
permitted a nor* accurate identification of individual* 
XZkmlr t® bacons -high risk* adults (DaRsnt *t al« 19 «a). 

Mae* prods* mtimtlm of risk *ott to* ototainofl 
H>L sod HDL cholesterol, Sha ratio *2 
total. cholesterol (reflecting mh) to Hub cholesterol is 
about as efficient m any other lipid profile (Kennel at 
si** I99t)« h ratio of $ Indicates the average high dale 
is affluent western populations* sad ratios exceeding 
this ar* a definite cause of concern wAtMn tha renge of 
sifua cholesterol values that are coiamooly sneotmtared* 
a mom optimal ratio is is tha vicinity of M oorroo* 
ponding to half tho standard fid cod roaaafeliag that 
found in low OH> in incidence countries (Gordon «t 
si** X9M) *. 


# 
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C*m Material tor the prttiat stady 
QOMletod of 12 male subject* aged betvem 40 to eo 
yaars, tbs war* divided Into following groups » 

ggaat,.,i 

ffeifi qkhbb aaaai a*MI a£ is htalthv sabiMBfea* 
3H4MMI p #» ja y%# wet MMili aMfa Ml * 5 # jt imflljl A*** hloh 
tiwtftltml fat «M <HCK» «ti ®a tin# Inn «f pd«t 
f MMrt&ill to* laf ira) wwf# #i,Mk4#w! futa mm 

l^iS^PiPi^P 111 HflU 



^y» 0 mm #£ i*di«UbMii M* Mimm# 

Mtoraw Us>M profile on «4a«l* da** nob and *«** 

laNilMi •• •** «*«* ipeMf fit mm$rnm n *&#** 

ai&jaet* alMiMft * aAomuimm ri#a af stc Slli^B^ nil 
««*•* *•** p toi t al Hmt «Mi «r Mtoto t«U at *«** 


}, ^ n V/ _ mi A 

«kt * srm» «aa similarly MW— — •» MM 
<MK» labelled M *uw risk scmv*<« — *•)* 


Ail case* of group xxa docujwmted coronary 
artary disease (CAD) m electrocardiogram and clinical 
criteria* ■ 


UPCMft 118 

this group consisted of I subjects* they 
aero aeyaptoraatic with nesnaal renting so? bat revealed 
ataasftnstitp in ttiafr eco*s on enercise* 

Sub j®cts of group x war® asked to stop all 
medicines (interfering with interpretation of ECO 3 weak* 
prior to tlna study)# on the day of study subjects were 
jMisowa e# eawMi wteh iiaht breakfast An & were allowed to 
root for half m honor* 3b» Stood pressure wee recorded 
in both sepias «s well ao standing posture* After which 
a 11 loti tod woo recorded in newt step* may warn 
subjected to anereiee on bicycle srgoiaeter on graded 
apaedo to esttieve mm of target heart rateCWR)* toot 
wee stop pe d when nay of Allowing occurred* Cl) when 
gas was achieved, If) whan patient*' felt Sheet pain 
nr tiredness* CD when obvious isshenio change* were 

JPIIMIPjPipippMi-h 


Utltsmses reseeding of blood pressure wee 
leeirmfl throat* eat the a w itetse # 

adjects of group XX ware eekod te hate ad 
npMuitlgbt fust etf id hears# tent day stamina fastlhf 
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blm& sample was drawn in recustoent pasture without 
producing venous stasis (Koerselmer et al, 19«1>. HC?» 
consisting of 3 eggs plus 250 ml of milk was given and 

.post, prandial ample.* were taken at first end third 
postprandial hour* 

Detailed past history related to the episode 
of lagpocardlal infarction# present con^laint# if soy# 
dietary and personal history were also recorded* through 
out the procedure subjects were confined to bed and 
were not allowed to smoke, serum was separated from 
each blood sample and fol lowing lipid parameters were 
assessed by cnsynatle kit method s 

1* Serum total cholesterol (STC) . 

2. High density lipoprotein (HDi») 

3. serum frigiycoride (890) • 

imt density lipoprotein (MSL) was calculated 
with the help of following formulae given fey 

iMidiltii iifitifi lilt #' mfom; ilttliiliillllt' 

mWfm* 

M&» m S9C • (S m/% ♦ w>h) mg/dl* 
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Studies related with single and prolonged high 
cholesterol fat diet loading la healthy volunteers and 

its effects on serum lipid profile are being done in our 

department for the last so many years* Thm proposed 
study has been planned to assess whether some of these 
subjects who were at high risk (as per their fasting end 
post prandial lipid profile) actually had increased risk 
of Cad* The study also aims at detecting any abnormality 
la lipid profile (both fasting as well «s postprandial) 
in proved cases of CAD* Thus the aims of the present 
study were s 

X* T@ assess the incidence and severity of XHD by 

resting end exercise tests in subjects who were fed 
single dose of high cholesterol fat diet 

2* ®t find out incidence of abnormal cholesterol 
test in proved esses of coronary artery disease* 
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OBSERVATIONS 

The present study was carried out In 32 male 
subjects aged 40 to 60 years* These subjects were divided 
Into 4 following groups as was described in section 3. 

GROUP IA 

It consisted of 10 healthy male® in ag© group 
of 45-60 years with mean age of 44,7£7*2 years and mean 
weight of 61.9^3*9 kg* Their general characteristics 
are shown in table 1* 

GROUP IB 

It consisted of 4 healthy males in age group 
of 45-50 years with mean age of 44,7^1*9 and mean 
weight of 61.2+1*9 kg. Their general characteristics 
are shown in table 1* 

GROUP IIA 

It consisted of 9 patients of documented 
coronary artery disease with myocardial infarction in 
age group from 40 to 40 years. The mean age 50.7+7.8 
years and mean weight was 60*4+1*4 kg* Their general 
characteristics are shown in table 2* 

GROUP II» 

It consisted of 9 healthy male subjects with 

age group of 40—60 years with mean age of 48*1^3.4 

years and man weight of 60.7+2.0 kgs. their g*n*ral 
characteristics are shown in table 2. 
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naggi m la ia 

subjects in this group <b»lo) were labelled m 
liigh rink ma per their post prandial lipid profile* these 
subjects vara fad single dose hcfd sometime between 1984* 
1989* All except 1 (1054) had fasting STC balm# 200 «g54* 
fh# mean fasting Stc in this group was 163.4*30.3 mg*. 

All these subjects were takes fro® high risk group on the 
basis of postprandial values* 

In all of them* The mean STC value at one hour wee 205.0 
j$43*2 mg54* The value at third hour postprandial hour 
approximated the fasting value* The third hour value wee 
193*%2S*3 mg%* The statistical analysis shows that 
increase at first hour was significant (Table 3)« 


table 3 i showing changes In total serum cholesterol 
(STC) after single dose HCFD ( MesnjSD mg&)* 


Fasting (1) 

€ , #*SMr% 

it $mwt i jljl / 

3 hour (ill) 

103.4^30.3 

205*8^43*2 

183.6+25*3 

■am.. ■ '. *■ ■■■■ ■MmL-' : 

• l.fl 

p ^)t0l 

X § XXX 

*t* » U«0 

n Th-OS 


The maximum increase in STC was 117 mg54(9Q54 of 
fasting in subject bo. 0) while the minimum increase 

was # mg%(2.7% of fasting value in subject bo* •)* 

The mm fsstittg JM» was •3*7^4* 2 mg%* it 
increased at one hour after hcfd to a mean level of 
t20£^i«# m$%* The value at third hour approached 
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fasting value as has been shown in table 4* fhm rim 
mt IM* first postprandial hour was significant* 


tabju£ 4 i anpictiag changes in LDL level in group ZA 

mg%> • 


Fasting (i) 


3 hoer(zzz) 

82*7*34*2 

120.0*35.4 

IS.%23,1 

Z i xz 

*t« * 1,36 

p ^D*05 


the maximum increase in ldl was 61 ng%{189$ 


of basal value - subject no* 4)* while win Iwuw increase 
was 6 wg%<3*6% of basal value is subject no* 4}* me 
value of hdx# did not show m eh difference on feeding as 
has been shewn in table 5* 


TABli 9 t 

Showing changes in hdl on HC?b feeding* 
-Chase *3* b* mg*). 

Fasting (I) 

1 hour (II) 

3 hour (XXX) 

65*8*18*3 

49*2*13*4 

58.4*11*2 

me values when cohered wars found 
statistically insignificant • 



the level of sen» triglyceride (8t0) did not 
show any significant change at first postprandial hour# 
bet it increased at third hour postprandial though this 
was statistically insignificant as shown in 

• ii.iiJ^iaai. |J,* 
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TABLE 6 t 

Changes in stg level in group XA* 

(Mean £&• o. ng%)* 

Fasting (X) 

1 hour (XX) 

3 hour (XXX) 

124*1^43*4 

122.3+44.08 

150. 6*40. 2 

I « XXX 

*t* » 1.40 

p 78*05 


mmtjmz, m. smL mmsm 

All subject* in this group had normal EOQ 
on rest* When subjected to exercise 2 of them subject 
No* 8 and 10 showed changes in ST segment in the fears* 
of depression of 2.S and 2 mm respectively* The 
depression was in the form of down sloping* 

The mean resting heart rate in this group of 
subjects was 83*0;fci5.6/mln* ®he heart rate on peak 
exercise reached to a mean level of t60£l7*4/tein* 3l*e 
maximum increase in HR was recorded in subject No, 2 
(94/min an increase of 127% over resting value) * Thm 
minimum increase was in subject Ho* 8* wes 66 /min* 

(66% of resting value). This subject was one of the two 
positive responders to stress test* Other subject Mo* 

10 showed an increase of 83/Wn. (95% increase over 
resting veins)* 

The amen systolic bleed pressure cm rest was 
123»fi£i2*2 UK Hg* Xt increased in ell the subjects. 
tern mm systeli* bp «t peak of exercise was 156.8* 

I6«i This rlee is systolic bp was statistically 

significant (Table 7)^ 


TmiM 7 t Showing effect of exercise on heart rota 
and blood pressure In group Xe subjects. 

(MeaiiiS.D.}- . .. 


Resting HR (X) 


. j^nyeife r* m iriti nai .t**'** iMh met ■ ' jf W Vl. 

^PH ' jpW^PC IpPRPpSfP® 


83.0*15.6 160.0*17.4 

X I XX *t* * 10*32 p ^3.001 

Resting systolic bp(x) Systolic bp cm peek Exercise (XX) 
128.6*12.2 156.8*16.6 

I * XX *t* • 6. 28, p ^.O* 

Resting diastolic bp(x) Diastolic bp on peak exercise (XX) 
78.8*5.8 8").4j|^.3 

*t* * 3.14 p ^3.01 


T * TT 

* . 1 ■ ■ »4 


Hie maximum increase in systolic BP was in 
subject Mo. 5(60 wm Hg# 46% over resting value)* while 
the minimus increase was in subject Mo* l (10 ms Hg* 

1% oner resting seine)* 

H*« subject Ho. 8 who showed positive response 
hsd m increment in systolic Bp of 30 an Hg {11% of 
res tin g veins)* She ethtr subject (mo* 10) s howed a 
rise of 32 an Hg (23% of resting value)* 

Hie men diastolic BP at rest was 78.8*5.8 
am Hg. It reached to 87.4*6.3 am Hg at peak of exercise* 
All except me (10%) subject snowed increase in their 
diastolic up* One subject did not show say change in 
diastelle 9P esse on nmimuai 

- - ' I t III' • • ;:v>V 7:;;.,-’ ' " : : ' ' Jf 


tSe; ^ ^ 


iii • 
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fit# maximum increase in diastolic 3 ® was is 
subject So* 6(18 mm Hg # 21% over resting wains) whit# 
thsrs was no change in diastolic bp in subject No* S* 

Tit# positive responders to stress tost No. 8 and 1C 
showed an increase of 4 an Hg (5% over resting wains) 
and 10 aat Mg <11% of resting value) respectively* 

mmm m mm wet 

mMmmLMmjgmsmsL wmm 

Subject No* 8 show showed positive response on 
stress test had minimum increase in stc on hcfd feeding 
(8 «g%* 2*7% of fasting value) of aU subjects* Inter* 
estlngly ha had maodLaam level of f eating arc (215 mg%)* 
The other positive case (Subject Mo* 10) showed am 
Increase of 12 mg% (9% of fasting value) * this subject 
had the fasting stc well within normal range (130 mg%» 
one of the lowest values In this group}* 


subject No* @ and 16 both showed increase 
in their LBh values ** 58 mg%«l% of basal value} and 
17*4 iag%(44% of basal value on HCTO feeding) • 

Thus both the positive esses in this group 
showed increase in their stc and uth level hcpd feeding# 


though this increase was not mar l m a re in this group* 



Out of total I© healthy subjects she showed 
abnormal MsM profile on hcfjo feeding (abnormal chelae* 
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t«rol, tolar mm) only 2 had abnormality in their stress 
ECO (ischaemic changes) while subjects with lew risk 
showed no abnormality in stress ecg* no subject of any 
group showed any abnormality in resting ECO* Has 20* 
Of healthy subjects who ware hawing abnormal cholesterol 
tolerance showed ischaemic changes In ecg. 

m mmjsLmm n 

TABIZ & « Changes in lipid lipoprotein profile* 

(Mean +S.D. *0*># 

Parameters Pasting (I) 1 hour(xi) 3 hour(iii) 


STC 


148.7*27.8 

124.5*22.9 

133.0122.9 

Z I 

■■mm 

•t* * 1*402 


p 79*09 

HDL 


48,2*11.9 

48,2*9,2 


X » 

11 

*t* * 0*248 


p 7o*oi 

STC 


1S©,©*3,8 

1 42 * 0jfc24. 8 

137,0*13,4 

• X • 

XX 

*t* * 0i*95 


P 70*09 

MM* 


78.7*22.2 

97.5*7.8 

43H ♦ tfU ♦ 4 

X » 

XX 

•a* a» 1*83 

WS • Op W 4m W 


p 70*09 


The volunteers In this group wars among the 
low risk group as per their post prandial behaviour 
i.e, they all showed a fall in stc and u>h m hcfb 
fending with m without rise of HSi»# 

tun mmmjMJmumm 

fftm mean stc in this group of subject wes 
mg*. *11 the subjects in this g romp 
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a fall i*i STC at first post prandial hour# though this 
fall was statistically insignificant as is evident 
frota table B, The third hour value Increased hut wal 
well below the fasting value in all the 4 subjects* 

This change in third hour value when compared to 
fasting value was found to be again insignificant* 

The maximum fall of STC was found in subject 
Ho* 4 who showed a fall of 4$ mg%<23% of the basal value)* 
While the minimum decrease was recorded in subject No* 3* 

Zt was a fall of 11 ntg%» which amounted to a fail of 
mere than 7% of basal value* 

I (b) CHARGES If? HDL L^VEL 

HQL level in this group of subjects also did 
not show any significant change after feeding of test 
diet* The fasting level (48*2£il*9 mg%) decreased 
slightly to 46*2j;9*2 mg% at first post prandial hour 
and fell again to 41*5^9*9 at third hour* These 
changes# however# were statistically insignificant as 
has been shown in table 0* 

The maximum fall of hdl was observed In subject 
Mo* 4(7 ®g%# 10£ of fasting value)# while one subject 
Mo* 3 Showed no change at first hour* Subject Mo* 3 
Showed m increase is ass* rather than decrease# though 
this increase was merely of 2 mg% (5» of basal, value)# 
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ICC). fl*AMGfc.S m .3TC X*2VEL 

JJWO subject# (50%) showed a rise in STO at 
©a« hour. 1(25%) subject showed fall# while there was 
no change in stg in 1(25%) subject. 

the mm STG in this group of subjects was 
130.0^*ft m&t* It increased to « level of 142.0^24.0 
rag» at first hour* The neaa value at third hour again 
showed a fall (137.0^13.4 mg%)» All these changes 
when were statistically analysed were found to toe 
insigni f icatttlTabl© 8). 

The maximum rise of 50 mg%(37.5%) of basal 
value) wee observed in subject Mo. 3* while cite subject 
In this study group (subject Mo. 2) showed a fall of 
14 ag%(10.7% of basal value). Subject Mo. 2 showed no 
Change# Thus this group exhibited an inconsistent 
postprandial behaviour as far as STG was concerned. 


LDit followed the sane postprandial behaviour 
Changes as were observed with STG. All subjects showed 
fall . at first hour# This value increased to fasting 


value et third postprandial hour in all the subjects# 
except one (3$*). The latter subject showed a further 
fell «t thixA hour (subject mo* II • 

The atees WL Is this group ef subjects wee 
SMPI* It fell,: to VM&7*§ mm «t first .bser* 
A* value at fill*# poet, pcsndiel hour was ea.l^l#* *»*. 
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*11 changes were statistically insignificant 
(Table ®), 

Tb* rnximm full of 39 rag* <1«%) of b**sl 
*«*«•> subject No. 4 and the minimum fall of it ng*(25*) 
of basal value# subject Mo. 2) were observed. on* 
subject, as raentioaed ear liar (subject No. 1) showed 
a rise of i mg* (5% of basal value) at first hour. 


All subjects in this group had normal resting 
as well m exercise ecg recordings* 


table 9 t Showing effect of exercise on HR and 
BP in group XB»(M»an£S •£>•). 


Value at pealc exercise (II) 


Resting value (X) 


§2«9£M l$*.0j£.4 

*t* m 11*4# p #*001 (highly significant) 


120.0*7.07 150. 

X « XX *t* * 3*94* p #*91 (Significant) 


( sig n! £ leant) 


muk m*m MMfeisfl heart rate in this crease of 
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«fc peak exercise* This increase was statistically highly 

significant* The maximum rise in heart rate wee observed 
art subject Mo# I, (94/min, 138% of resting value). The 
mlnlimie rise was in subject No* 2# it wee 5S/min« 
amounting to an increase of 83% over resting value. 

- All subjects in this group had normal resting 
systolic as will as diastolic W at rest. 

The mm systolic sp in this group was 
12$2?«0 mi fig# All subjects showed a rise on exercise 
on peak exercise this value reached to 150^12*4 net Hg* 
This change was statistically significant (Table 91# 

The maximum rise of systolic blood pressure was observed 
in subject so* 5(50 mm Hg# 41% over resting value)* The 
minimum rise of systolic blood pressure was 18 ram Hg 
(13*8% ever resting value# subject Me* 3)* 

The diastolic blood pressure increased in 
all the subjects of this group* the mean diastolic 
blood pressure was ?3*5j4.0 mm Hg* It was increased te 
S8*0&3«0 mm Mg cm peak exercise. This change was stati- 
stically significant. The maximum rise was observed in 
subjbeet Me. 2(20 am I tgi 28.5% over basal value)* While 
the ntaiMM rise was of 6 ram Hg in subject Mo. 4* 
amounting te 7%of resting value* 

nil subjects in miM group had normal lipid 
profile and also exhibited a normal ranting as well m 
stress Ken recordings* 

■ 


4G 

sagtflaow Of HABMOOmwiI C P*R*HETER» 

samm. i* ib 

Shi mean resting heart rate in group Xa 
( subjects of high risk) was 83*0£lS*€/wti»# while it tree 
82*Qj>9*6/mla. in group XBCsubjects with lew risk). 

**»» the mm heart rate in there two study group* 
were virtually similar (t * 0.115) statistically 
insignificant# Shi mean systolic bp in group XA was 
128*6^12*2 mm Hg* The same parameter was 120*0£7*0 
ram Hg in group XB* The difference in blood pressures 
were statistically insignificant (t« 1.280. p Tto.os) « 

The mean diastolic blood pressure in high risk group 
(XA) was 78.8^5.8 lam Hg* This value was 73*5$6*0 mm Hg 
in low risk group (XB)* The difference again was 
statistically insignificant (t * 1*477# p 70.Q5). 



TABLE 16 s Showing type of myocardial infarction (MI) 
(wall Involved) in patients of group XXA* 
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Hwi cardiac wall, involved in these patients are show 

in table 10» 

mWQES H |_.,LXPID LIPOFRQTEIM PROFITS 
Ha) * OUWOBS IK STC 

Hits group of subjects showed a variable 
response in SfC after the first dose of HCfD. six 
subjects (6M) showed increase in STC level at fir at 
hour after feeding while remaining 3(33*) showed fall* 
nm resting STC was above 200 rag* in 5(5654) subjects* 
It was below 200 ®g% in 3(33%) subjects* while one ( 1154 ) 
had the value of 200 ng%* 

the sees stc level in this group of subjects 
was 2U*%IS»i eg** at first postprandial hour it 
increased to 211*4*23*5 wg%# It showed a little fall 
at third hour (215.0*25.6 eg*)* All the values when 
statistically analysed were found to be insignificant 
as is nhJfi in table li* 


TABLE 11 t Table depicting changes in STC after 
MCfD in group HA. (s»*a*s.D. eg*)* 


Fasting |1| 

t tut (xi) 

3 hour (III) 

211.6*32,6 

216*1^3*15 

215*0*25*6 

X t II 

. :*t» e 6*4#4 : 


X Sr XXX 

*t* » 0,236 



Out of six subjects who showed a rise in STC 
the, ntatimm. rise wee observed in subject Co* 6(26 iftM* 
13* of basal Value)* while eUtiaaie rise was 6 eg* 


(4% of basal value, subject Mo* 8)* Tbm 3 subject* who 
tthmmS a fall after hcfd (subject* no. 3,4, & 5). Hie 
»axi»*» fall of 20 mg# amounting to 7# of fasting value 
was observed ia subject Mo. 5* The Minimum fall was 
of 6 mg#(2*5# of fasting value, subject Mo* 4) • 

xibn ffliiaj m 

six subjects showed rise of hdl after feeding 
while 3 showed a fall* Hie mm HDL in this group of 
subjects was 51*7j€*2 rag%( fasting value}* It Increased 
to 55*34,11*8 mg# at first post prandial hour. The 
level approached the fasting level at third hour 
(53*52,11*® mg#)* All these changes were statistically 
insignificant shown in table Mo* 12. 


table 12 t Changes in hdl level after Hero In 
group XXA (mean ± S*D. mg#) * 


Fasting (X) 

l hour (xx) 

3 hour (XXX) 

51*728*2 

55*3211*0 

53*5211*8 

1 I xx 

•t* * 0*732 


I l XXX 

♦t* « 0*300 



The maximum rise of hdl was in subject Mo* 1* 
Xt was 10 mg# amounting to 4% of lasting value* Hie 
attains rise wa* Men in subject Mo* 3( 4 mg#* 7# of 
basal value)* The maximum fall in hdl was observed in ' 
subject Mo* 4(10 mg#* 27# of basal value)* Hie minimus 
fell e* 0 mg#, (27% #f basal value)* *he minimum fell' 


of S mg% was observed in subject* (Ho. 5 end 6) • It 
amounted to 10*7% of basal value# In both the subject* 
as basal values, too# were similar* 

XC«> 1 W&S& M STO 

All subject* showed rise 1* sto level after 
t®*t diet* the mean fasting sto level in this group 
was 171.7^17*7 ng%, it lneree*ed to 188.5^17.4 mg% 
at first hour* mi* ri** was statistically sign! f leant 
as shown in table 11* 

table 13 i Depicting changes in STO after hcfd in 
group lZMMe*n£S*o. mg%). 

Fasting (I) 1 hour (XX) 3 hour (III) 

171.74*7.7 188,5417.4 185.7417.2 

2 * XX *t* » 2.049* p ^0.05 (Significant) 

X t XXX *t* * 1.729 

me value* at third hour fell slightly to 
185*7417# 2 »g%. mi* value when compared with fasting 
value# we* found to be statistically insignificant* me 
maxima* rise ef 18% eg* was observed In subject Mo* t 
amounting to X7.i* of fasting value* The elnlnue rise 
wee seen in subject no* 4 CIO *g%» 5*5% of basal value)* 

% m * mmM sum 

Five sub jests of gr o up xxa showed sine In, 10k* 
level after ingestion of tost diet while renaming foe* , 
shewed « t e l l e mo seee testing u>*» Intel *** 
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** d®*****® all nost same at first hour but fall 
to a level of 102*2+24*3 rag% at third hour, this fall 
wa* statistically insignificant as shown in table 14. 


TABLE 14 t Showing changes in LDL aftar HCTD in 
group XiAfMaaa^D. ag%>. 


fasting (1) 

1 hour(XX) 

3 hour (XXX) 

121,6+32,0 

125*5^28*8 

102*2424*3 

l l XI 

«t« * 0*0034* 


I 1 XU 

•t* » 1*70* p 7o*05 (insignificant) • 


The maximum rlaa of LDL was observed in subject 


no* 4(27*4 mg%# 24*454 of basal valna) * Tha m i n imu m rlaa 
was soon la subject Mo* 4(2 ag%* 1*2% of fasting value)* 

The star least fall was seen in subjact Mo* 2(20*8 mg%# 

15*4% of fasting valua)* While the minimum fall was 4*4 
atg% amounting to 10% of basal valua in subject Mo* f * 

abnormal 

§ UBJECT3 OF SB Ml 

Considering the criteria of labelling an 
abnormal post prandial responsa (rlaa of STC and/or LDL 
with or without fall of HDL)* % subjact* (Mo* 2*4* i) 
wars f o und to have unfavourable lipid lipoprotein profile# 
All these 3 cases showed a rise of STC as wall as LDL with 
little change in hdl at first hour* Unis 3 sot o* total 
9 patients of ajecardial infarction (SS*$2ff| dhatft ateiimisl . 
lipid profile m judged iron their post prandiel mm ***:. 
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However* ivbiseti Ho# 2,3, 4,5 exhibited abnormal fasting 
lipid lipoprotein profile as has been shown in table IS# 

table 15 s This reflects that 44% of patients of 

myocardial infarction hod abnormal lipid 
profile on basis of fasting lipid 
parameters (mg;»). 


sin 

m% 

Subject - 

i:. 


■Kmr fftn 



MK539 

UXL 

ri— hyt^it^ rl 

JL# ;■ 

2 

226 

$8 

134 

1.31 

2. 

3 

S3 

56 

133 

2.17 

3* 

4 

d§#Np 

36 

164*8 

4*57 

4. 

5 


56 

184.8 

3.30 


All those subjects had fasting levels between 226 
and 280 mg% with man level of 241*7*22*4 mg%« Their 
Wh/HDb ratio varied between 2*31 to 4*57 with swan of 
3*13$p*91* This subject No* 2 had both fasting as well 
as post prandial lipid lipoprotein profile abnormality* 

gmm m mm m 

This group was taken from the patients who 
complained of chest pain. These patients whan were 
subjected to investigations (resting ECO sod ether 
relevant investigations) did not reveal any abnormality* 
subsequently these patients were subjected to stress BOB* 
oa peak exercise all of them showed ischemic changes* 
total neatest of patients studied in this were f* 


mmmsi m lipid lxpoprqteih profit 

Ka) I CHMGE3 m BTC 

the faating stc level was below 300 ng% in 3 
subjects <33*3 and was above 200 mg* in rest of 6 subjects 
(6756)* the STC level increased at first post prandial 
hour in 4 subjects (44%) * while it decreased below fasting 
level in remaining 5 (5656) subjects. Hie mean STC in this 
group of patients was 209.5+18.3 »g?4* which increased to 
212.4&20 mq% at first hour. The mean value remained 
almost some at third hour (212.4+17.0 mg%)* These changes 
were statistically insignificant (Table 16). 


tabus 16 t showing changes in stc after Hero in 
group xxb mg%). 


fasting (X) 

1 houf (XX) 

3 hour (XXX) 

209. 5*16*3 

212.4*20.0 

212*4il?*0 

X t XX 

*t* * 6*312 


X f XXX 

•t* • 0*336 



The mmimm rise in stc at first hour was of 


30 *956 (14*756 of basal value) in subject Ho. 2* while 
the sAnlami rise was observed in subject so* 5(2 ag%). 
0*456 of fasting value) * Hie maximum fall in stc was 
observed in subject So* 6* The value fell by 16 «*g* 
from fasting value of 316 *956(756) . The minimum fall 
in sue was only 4 mg* (2*66* of fasting value) ob serv e d 
in ©object W$4 '"** 
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1 (b) I 5HANQE3 Ilf HDL 

mh l*wl increased after tmMtng la 8 subject* 
<6W # while it fell ia 3(33%) subjects. The mean tenting 
hdl in thin group ©f patients was 42,6+8.3 mg%, It 
increased t© 48*6^6,1 mg% at first hour* There wan 
alight fail in naan vain® at third hour (47.7£6.2 ag%). 

All those changes ware statistically ftnnignif leant (Table 17) 


table 17 t Showing changes in hdl after HO© in 
group I IB (mean £S,D. rag%). 


testing Cl) 

1 hour (xi) 

3 hour (X IX) 

42.6^8.3 

48. 8^6.1 

47.7i8.2 

T * ft 

a* 9 - 

*t* * 1.70 


T * TTT 

.a* # «#» *#* 

*t # » 1.43 



The maximum rise in HBL was in subject no* 9 
{20 mg%* 52% Of testing value) while 'the minimum risa was 
in subject No* 2(8 wg% 2% of fasting value), The 
maximum fall was observed in subjact No* 3 and 7* Both 
of than showed a tell of ® »g%. 18*6% and 13.7% of 
fasting value respectively. The minimum fall was 
obs erved ia subject No. t* It consisted only 2 mg% 
amounting t* 3.8% et fasting value. 


ic«) » auwti. m ms~ 

Sevan (78%) subject# in this group 
rise in stg level at one hour after feeding* 
rameiniag 2 ( 22 %} subjects showed a fail. The 
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of this group w«s 145.5+18.8 mg%* it increased to 1 52 #3 
& 22 ** m®% *t first hour while the mean level foil 
marginally to 147. 2^19.8 «g% at third hour. The change* 
to thoso values ware statistically insignificant m has 
been depicted in table 18* 


TABLE is i Changes depicted in 3 TG efter hcfd in 
group I IB ( Mean^s *». mg%) • 


Fastino Cl) 

1 hour <xx) 

3 hour (XXX) 

145.5j;18.8 

152.34,22*1 

I47*2,tlf.i 

I * 11 

*t* * 0*685 


a f ff 

S* w m* 

*t» » 0.182 



The maxlsum rise of S TG at one hour among 
7 subjects of this group w«s seen in subject No. 8 
<22 s*g%, 13*5% of fasting value). The minimum rise was 
in subject No. 1(4 ag%, 2.9% of fasting value). The 
maximum fell of stg was of 1® mg% «t first hour in 
subject No* 7* which amounted to 11*3% of fasting Talue* 
The minimum fall was «b*erved in subject No* 8# the 
value foil by only 2 mg% which consisted of 1*4% of 
fasting value* 

um t mmmMJMJA,, 

Three subjects (13%) of this group Showed rise 
in M>h level one hour after feeding, five of thi«»(56%) 
showed a fall at one hour, while one <11%) subject No* 3 
Showed virtually no change* The mmtomm rise was of 
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2**$ ag%t »«en la subject Ho. 7. it consisted ©f 15.3% 
©f fatting tala®, The minimum rise was sms la subject 
Ho. 8(5.6rag%* 4,8% of fasting value). The maximum fall 
was observed in subject No, 6. The Talus at first hour 
fall by 33.6 mg%» which amounted to 21,5% ©f fasting 
Talus. The sdnisNUi fall was observed in subject So. 9 
{4 mg%* 4.4% ©f fasting valua) * 

Ilia mam Wh valua ©f this group was 137. 7^ 
19.1 mg%* Hi® mean valua fell to 133.3420.3 «g% at 
first hour after feeding. It showed a rise at third 
hour (135.7^17.2 eg%). These changes were statistically 
insignificant ns shown in table 19. 


table 19 t showing changes in ldl after Hero in 
group xxb (Mean £ s.D. ng%) • 


Fasting (X) 

1 hour (XX) 

3 hour (XXX) 

137.7*19.1 

133.3*20*3 

135.7*17*3 

X » XX 

*t* • 0.633 


T a TTT 

*t* m 0*340 



sobers... .pi, MmJULM 


mm subjects showing rise of &tc and/or ldl 
at first ***** &£ *«44ing were groupped as “high risk** 
f (subject no* 2 and 8) subjects out of 9* were found 

to be in this group. That is to say at* of sstojocts #f 

this grow # showed abnormal lipid profile as per their 




incidence of subjects having sboonul 
lipid lipoprotein profile increased gaits significantly* 
ehen ire studied the fasting profile* 4 subjects of 
this group had fasting stc above no mg% end U>h/mh 
ratio acre than 2*5 (subjects Wo. 4*5*4 and 7) as 
has been shorn In table 20. 


tmtM 2© » showing fasting lipid profile in 
group ix&(mg%) * 


si* 

MO* 

SllfcJiN6% 

Mo* 



JftMri felxto ... 


mxL 

' yji* " 

ZgQL/HtXL R»t;iO 

1* • , 

4 

226 

46 

164*0 

3*5 

31# 

s 

220 

24 

156.6 

4# 6 

3* 

6 

216 

12 

156*0 

4*6 

4* 

7 

220 

58 

140.4 

2*5 


this asoianted to an incidence of 44% of 
subjects possessing abnormal fasting lipid lipo- 
protein profile* the range being (216 to 226 «g%> 
with the amen SVC of these 4 subjects <225.5*7.9 eg*) * 
the usee u>h/m>h ratio of these subjects was 2* 8*0*9. 

msmm m. mmm mmm& 

toLERAtaos m am ulml 

in our present study group ^ IX consisted of 
patients of coronary artery disease ' (cab) « It had 
2 aubgroupa, aubgroup A possessing patients of 
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documented myocardial infarction (BCG and other 
relevant investigations) and subgroup B having 
patient* of angina pectoris proved by stress 
electrocardiogram* these 2 subgroups had 33% and 
2 1% of subjects showing abnormal cholesterol 
tolerance teat# respectively. Shots out of total 
number of 18 patients* 5(27,7%) showed abnormal 
cholesterol tolerance test. 






m 


I* this study we have divided the subject* 
l»to two group {Group I end n)* Group x omslstti of 
healthy subjects Who were furthor subdivided is group Xa 
aad IB on the basis of abnormal postprandial responses 
{abnormal cholesterol toleraace) to high fat cholesterol 
diet# while their fasting lipid profiles being normal* 
Abnormal cholesterol tolerance was taken ns pest prandial 
increase is STC and bDL with either a meagre (insignifi- 
cant) rise of HDh or no rise in hdl* 


Shis group (n«10) was labelled as high risk ossa 
because «U of them showod e rise in STC and IM* with 
either very marginal rise of mh or fall of hdl on mm 
at first hour* All parameters (sic, hdl# ua*. amd srci) 
wore wall within normal limit at fasting stags* 


lt»*4±30* 


xftto range of 


olinios# vm* fh® mean fasting 






wm 2 m la vegetarian® (n*7) as compar ed to non vegetarians 
similar findings was shown by 3Kk« ot al (1975) 
and wast RD at al* 196®* 

M 9 of the total 10 subjects were a stokers* 
a comparative study could not be made* 

There was difference In mean value of high 
fat consumers (n*4) (mean value 186* 4^30 *8 mg%) and lew 
fat consumers (n*6) mean, value (148.2+36.2 mg%) This 
has also been shown in Framingham study (1977)* 

ninety percent of subjects (n*9) ware active 
workers (class IV employees)# while only 10X(n**l) was 
sedentary (Junior doctors) so we could not make a group 
comparison as far as STC was concerned* 

One hour after feeding of hcfd (800 mg 
cholesterol# 24 gras fat) ail subjects showed rise In 
STC* the vale# Increased significantly to 205*8+43.2 
stgk* this rise may fee because of * 
t» stimulation of endogenous synthesis of 

cholesterol by huge cholesterol fat load* 

2* The early rise (Just at first postprandial hour) can 
he i t ty plifilTil by the pmeessce of jjppld vehicl e (ejiul ■ 


wlilcsh facilitated rapid mobilisation of cholesterol 
fat diet from stomach to gut, as subjects ware in 
fasting Otago. Earlier workers (Colima at al« 1969; 
Stawirt at al# 19S4) have also reported ismodlata 
postprandial response in adults. 

3. Inability of the body (enzymes or liver) to 
utilise this largo amount of cholesterol load* 

She maximum increase in s*rc at one hour was il? 
mq% which amounted to 90% of basal value, this hugs 
quantum of rise in stc can *t be explained on the basis of 
existing literature. Hie rise in mean STC was 40%. this 
huge rise is tantamount to more than 1000 mg cholesterol 
in absolute terms (40x10x3) an amount that la ouch more 
than the cholesterol eaten (800 mg). , , 

we propose that dietary cholesterol fat stimu- 
lation mobilises cholesterol from different stores 
(Subintiael pool and macrophages) mid is responsible for 
transient huge rise in stc* Our observations needs to 
be confirmed on larger sample else* 


the AfC value at third postprandial hour fell 
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protective mechanisms which coma la sols and decrease 
ttm blood level by probably stimulating the 

ensymes to utilise or mobilise the cholesterol from 
blood to body stores* 


smm. m m 

the value ©f HDL(mean fasting) tree 65.8+18*3 
m&%» this value shoved very slight change (increase) 
at first hour {69*2^23.6 mg?4). The value fell margin 
©ally to 58*%11.2 mg% at third postprandial hour* 


this shows that there was virtually no change 
in post prandial response es far as HDL is concerned Mid 
main rise in stc was provided by DDL* alight increase 
end latter even decrease in hdl reflects abnormal 
cholesterol tolerance (high risk) of these subjects 
as was described earlier* 


inability to rise hdl on giving Hero may be 
beeense of some genetic susceptibility*? ensyme 
deficiency Of these subjects to develop premature end 
accelerated atherosclerosis as hdl has been a well 

defined protector to atherosclerosis* 


■ ■ , r ' 


■ ■' ' * 


ua. nlo* >. n.TtH.1 ■**. 
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St increased at on© hour after HCFD to a mean level of 

12G£3S*6 mg%* This Increase was statistically slgnifi- 

cant* This increase in ldl may be because ef following 
causes t 


Increased formation of ldl from vldl and possibly 
from chylomicron* 


Defect ia receptor mediated endocytosis and 
digestion by lysozymes within • 


'Defects 'in scavenger cell system which degrade LDL 
phagocytes in reticuloendothelial system* This 
system is thought to function solely to degrade the 
LDL when lipoprotein reaches high concentration* 

The value at third post prandial hour was again 
near the basal value ( 95 . 6 ^ 23.6 mg%) and this may 
because ef body’s compensatory mechanisms which tatoe 
seme time to achieve equilibrium* 


The mean fasting stq in this group was 1314* 


43*4 mg%* It remained virtually the seme et first hour 


after HCFD (122* 3*44*8 mg%) and then showed a rise* The 
level at third hour was 150.6440*2 mg&* Changes in trigly- 


ceride levels were insignificant despite a huge let Iced 


The rise at third hour suggests that there was 
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Twenty percent subjects (n»>2) showed their 
•nereis# SCO to he abnormal . This abnormality was in 
the .form of ST»T changes suggestive of ischaemia* Healthy 
subjects with positive stress test are not the patient# 
of coronary art#ry disease lout they definitely represent 
a subgroup at higher risk of developing CAD as has been 
suggested by Clunming et al (1975) and Allen et el ( 1980) # 
jyj these two subjects were having many other risk factors 
like smoking# high fat consumption# together with the feet 
that they also exhibited abnormal cholesterol tolerance# 
frfoa changes of their developing CAD is Quite high* further 
prospective studies on these subjects should be taken 


to -prove this fact* 

as fasting lipid profile* of ell these subjects 
were normal* this suggests that if we consider merely 
fasting profile for screening susceptible individual 
among healthy population* a substantial «■»•* of subjects 


prone to develop CAD would be missed* 

A significant iwffldNMr (16# of this healthy group 
with cholesterol tolerance could not achieve 

target heart rate bscsuse of practice! difficulties* Had 
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mil subjects haw attained target heart r*ta, the incl- 

Blanca of positive cases would haw been ranch higher* 
this implies that the risk of cad among healthy individuals 
showing abnormal cholesterol tolerance (though having 
normal fasting lipid profile) may be quite higher than 
we haw observed in our study* 

So# we propose that healthy individuals with 
normal fasting lipid profile must be subject* to HCFD in 
order to label them high and low risk* otherwise we 
would miss many susceptible individuals* we differs from 
many established studies on this issue which take only 
fasting hypercholesterolemia and nDh/hoh ratio mm risk 
factors for coronary artery disease (framingham*# heart 
study update# 1985# Carlaon at ai# 1985)* 

This group (sp* 4) was labelled as lew risk as 
all subjects in this group showed a aornai cholesterol 
tolerance i»u* these was helther an increase la STC me 
in hw* after Hcn>« hdl# also showed virtually a© change 
after feeding* 

•TBiiyjWy. tip hppppwi . '*si!P m* 1 ■ up 1 - 
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Valu * at ® n ® hemr to mg*, What causes 

this fall in STC at just first post prandial hour is not 
vary clear, bat we think that ldl newtsr wwhanlsm la 


responsible for this. ' According to Joseph at al (1982) 


aftar an over night fast, there occurs suppression of 


LDL receptors, we propose that when cholesterol fat 


toad la given after an over night fast these receptors 


are stlsaalatad In anticipation of cholesterol toad that 


will enter the circulation 


amount of ldl from the intravascular 


CMsm pa rtmsot ^ shifts into the subendothelial pool reacting 


in an acute fall of ldl and stc at one hour 


The STC level starts rising again at third 


postprandial hour <l3%22,t mg*>. fldi stow increase ef 
cholesterol after 3 hours may ha because of the absorption 


of cholesterol and the reverse movement of the LDL that 


tied entered the clrsmtotloKi earlier, m propose that 
this mechanise works in majority of healthy individuals 
with normal cholesterol tolerance* 


■ Mi:, sF jLl^ ■ 
wwmrm wrap 
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also abaerved in group Ia high risk subjects. 

gaisfBff m jm 

***• Man fasting bDL value of lM« group van 
76.7*22.2 »g%. It felito 57.5*7.6 mg* at firat post 
prandial hour, the proposed mechanisms ©£ such a fall 
has already been discussed under changes in Stc{U>L 
receptor mechanism, suggested by Joseph et el) . The 
level started rising at third hour (62.1*13.6 *g%). the 
possible explanation of which was also discussed. 

mmm &~m 

The sieen fasting stg level wen 130*3.6 mg*. 

It increased to 142*24.8 mg*. The cause of this 
insignificant rise remains unclear* The level started 
falling at third post prandial hour. 

RBhATIQ** OF EXERgISE... EgO. m 

mm all subjects in this group shoved a normal 
cholesterol tolerance * no rise in stc, LDh and M0l», that 
is idiy they vers labelled as lev ri sk subjects*. Mam 
these subjects were subjected to stress ECU no one of 

them revealed any abnormality suggestive of ischemia. 





m cannot draw a firm conclusion fro* thin 

group of the sample slse of this group waa small {**43 


m propose that for the trials on healthy 
Individuals with normal cholesterol tolerance (as our 

group I® subjects) as needed to draw a conclusion* But 

* 

it gives thurst to our concept that normal cholesterol 


tolerance Is necessary for labelling a subject as low 


on the basis of fasting levels. 


subj acts were smoker * but apart from this* they did 


tension* alcohol intake and diabetes 


wmm Mjsm^u 


Group XX consisted of patients of coronary 


XXa{x»** 9) and group XXB(a»9), Group XXA had all tha 


subjects who had documentary evidence of myocardial 


infarction* while group XX® was consisted by patients 


Of angina pectoris* 







2U«6j;32*6 mq%+ six subjects showed rise after hcfd, 
renainiag three subject* shoved a fall, The 
rise and fail was within 15-5% of basal value. 


Ibis narked variability in response has also 
been observed by many other workers bat on long tern 
feeding (Flynn et *1, 1979# Seek* 1913). Why this variw 
bility occurs with just single dime feeding in a hostage- 


nous group (ell patients of myocardial infarction) remains 
unaltered. The value at first hour (whether in the form of 


rise or fall) started approaching basal value at third 


hour in ail subjects 


the seen testing veins was 51. 7^8.2 ag%. Varie- 


blilty was stain observed in this parawter. Si x subjects 


showed rise while regaining thrae subjects shewed e fall 


at first hour* The changes# however# wore very swill and 


insignificant* lent two studies by Mahiey and associates 


have shewn that cheieetenol and fat feeding lends to an 


increase in m** and Apo. x# regardless idMUhac me rises,,- 
or net is heniifcy sed diasneed iniividaiilc# It titut 
•ingle point feeding has little Ugpgnt tft sheet*! I*-:*** «• 



wm a Is© pointed out in jarevious section of oar discussion* 


neon basal value of LDL was 12$#%32 og%* 
®»* «««» **dl value remained the a mm at first hour after 


deeding but showed a fall at third hour < 102* 2^24* 3 mg%) 
late fall in ldl shows that LDL receptor oeehawisai 
(Joseph et all discussed above, which was quick in 


healthy individuals* is considerably delayed in patients 


of myocardial infarction* 


we propose that patients of myocardial 


infarction probably have blunted LDL receptor activity 


in response to HCFD and this may be responsible for 


the accelerated atherosclerosis in these patients. 


smxi'X-jat 


prandial hour* Shis wa* a significant rise in response to 


hcfd* This increased triglyceride level may be because of 


Increa s e d production of vldl by the liver to prevent 


stenosis end possibly because of deficient eosyw* m$mm 
of body could not cope up sue h txemendoua load* mmm 




ESSEHSBf? * sfi 


•t ai (1990) ere al so of the view that patient* of cm he** 


deficient lipoprotein lipase activity which is responsible 


when we studied the fasting lipid lipoprotein 


profile in their group of patients (M»x«) • we found that 


4 subjects (2,3,4* 5) out 9(44%) showed high cholesterol 


levels# though LDli/HDl* ratio was max normal in half of 


then* Rest two of then shown! an unfavourable ratio 


(more than 3} 


when postprandial behaviour was studied.* m 
found that, only 3 sub Jests (3/9) (nos* 2* 6# @)# showed an 
abnormal cholesterol tolerance in the form of rise of STC 
ism LQL with little Change in H£tf»* thus incidence of 
abnormal postprandial lipid profile was 33% in patients of 
hi* Routining sis subjects showed either a fall in ate 
and WJM4/4) or only alight rise in these parameters ( 2/4) * 
HM# again shooed little change after feeding in these 


subjects, 


" 9 isittik Afttt - txl If.nn.m., * wt liWtt tfeafedeat. ®, 

■ HirPpw 


Md nriy «•* «u**«te**i 





strated many years back. Anitsihkow at al and Beveridge 
et a! (1959) showed that large amount of cholesterol not 


only produces hypercholesterolemia but also vascular 
lesion similar to atherosclerosis in experimental animals 


Many workers have reported : relatively! high incidence of 


hypercholesterolemia in patients of myocardial infarction, 


though exact incidence in different series has not been 


mentioned 


CHANGES IN GROUP XIB 


CHANGES IN STC 


The mean fasting value was 209.5^18.3 mg%« It 


increased to 212.4^20 mg% at first hour and remained almost 


same at third hour. The variability was again observed in 


this g roup of patients of angina pectoris as five out of 


while four showed 


increase. This behaviour has already been discussed 


under heading changes in STC in group 1 1 A, 


The fasting value was 42.6^8.3 mg%* It 
increased 'to 48.6^5.1 mg% at first hours and remained 
almost same at third hour (47*7j4.2 mg%). Thus the post 

prandial behaviour of HDL has been virtually same through 

' . ■' " • i ■ v-.;:. , 'V,' . ■ . ' . 
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tmt t he study l.t* little change after single dose of MCfO 


Hie mean fasting value was I3?*?£lt*l mgX« It 


decreased marginally to 133.3+20,3 mg% at first hour awl 
increased marginally to 135,7^17.2 mg% at the third hour. 


in contrast to patients of mi where a late significant 


fall in IDL was observed, patients of angina pectoris 


showed little variation in LDL, Hie variability was 


observed in form of rise in 3 subjects (3/9) Insignificant 


fall in 5 subjects (5/9) insignificant and virtually no 


changes in one subjects (1/9) 


Hie proposed mechanisms for fail in such 


Hie mean fasting value of stc la this group of 


angina pectoris was 145.5^18.8 w&m It increased insig** 
til fluently to 152.3*22.1 m% at one hour and then fell * m 
rn%* ****** oil changes were insignificent wiieft 
the whole group was considered, sut (7/9) subjects Chewed 
« significant rise la STO at one hour, an sfceerfattoss - ■ 



which was similar in patients of Ml. Remaining 2 subjects 


showed a fail in STG* ’Hie reason of this fall is sot clear. 


already been outlined in healthy change# in sm in 


when fasting lipid lipoprotein profile were 
studied* 4 subject# (Mo* 4,5*4* & 7) out of 9(4/9) were 
found to have elevated STC (more than 215 mg%) and mb/ 
mb rati# of more than 2.5. ibis amounted to an 
incidence of 44%, 

Or observing post prandial behaviour only 
2 subjects {Mo, 2 and 9 ) showed an increase in STC and mb 
with virtually no change in hdl i»e» abnormal cholesterol 
tolerance* Shu# idle incidence cones out to be *2K» 


This group# which had both patients of myocar- 
dial infarction (»*9> and angina (n*95 showed a total 
Incidence of 28% (%/%9) of patients showing abnormal 
cholesterol tolerance* 








present study was carried out in 32 male 
subjects aged 40-60 years# lHase were divided into two 
groups# (Qtm I sad group II) • Group I consisted of 14 
healthy males# while group II consisted of 18 patients of 
CAD (tooth M#X# and angina pectoris)* Group I was further 
divided into two groups (IS and IB) on the basis of post 
prandial response to HCFD as high and low risk* Subject* 
of group I warn sUbjaetad to stress kco while thoee of 
group il were analysed for fasting and postprandial lipid 
lipoprotein profile after hcfd. observations regarding 
ECG abnorma litles seg.geotdve of ischaemia in group I and 
lipid lipoprotein profile abnorma 11 ties (both fasting 
god post prandial) in group II were aiadte and statis- 
tically analysed# 

Following come luslonswere dr awn on the basis 


of present study#' 

1#- *a p*g hea lthy subjects who were labelled as high 
risk on Idie basis of postprandial responses# 10b 

SCO abnormality in ischaemic change® on 
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S* ICO abnormality was found in those healthy subjects 
who ware smokers, obese ana sedentary workers* 

1* Subjects who showed normal cholesterol tolerance 
Clow risk) did not reveal any Eco abnormality. 

4* 44k (4/9) patients of myocardial infarction showed 

abnormal fasting lipid lipoprotein profile while 
33k (3/9) showed abnormal cholesterol tolerance 
to single dose hcfd* 

5* When patients of angina pectoris were analysed 
for fasting and postprandial lipid lipoprotein* 
profile, 44% (4/9) of them showed abnormal fasting 
lipid profile. While only 22% <2/9 ) showed an 
abnormal cholesterol tolerance to HCFD* 

4* when incidence of abnormal fasting and postprandial 
.lipid lipoprotein among patients of cad (hi and 
angina pectoris) coabiodly were analysed, it come 
©ot to be 44%#. When fasting profiles were studied 
and 24% When post .prandial behaviour was observed# 






Alhrink KJ and Man SB « Seram triglyceride 1ft 

coronary artery disease. tosh* Intern* Mad*, 
103 i 4# 1950* 


Alias WH, Aronow ws, Goodman p and Stinson P t Five 
year follow up of maximal treadmill stroma teat in 
asymptomatic nan and woman* circulation, 62 « S22# 1980 


Aronow ws, and Kaplan MM s Smoking t in Kaplan MM 
and stabler IS (Eds.) $ prevention of cad practical 
management of risk factors* Philadelphia* MB, 
Saunders Company, p* 51# 1983* 


Arora RC* Agarwal M, Arora 3, Kumar m, Lakhtakia a * 
Post ^heparin lipoprotein lipase activity in 
patients of 1KD and controls* Jap I, 38*835# 1998* 


Barret m « Alimentary lipemia In man with coronary 
artery disease and in controls* m«b.j*,2i 640# 1958* 


8* Becker OH, Mayor J , Mecheles H « Fat absorption 
. and atherosclerosis* Science, 111*539# 1949* 


Bhattacharya AJt, Conner mb# Maaaolf f A et al * 
ftkm over of xanthoma cholesterol in hyperMpepro- 

I* Lab* Clin* Med* , ©7*583* 1111* 


Blum OB, levy siseeteerg s at al « Mig** density 
lipoprotein metabolism in man* - I* Clin* invest*, 

88 t m# ttrr* 


Boulton TIC t Validity of screening for hyper* 
cholesterolemia at different ages from 2-9 years# 
Must*, 9 * 542# 1999* 



Carlson LA and Bottiger LE* Ischaemic heart disease 
la relation to fasting value of plasma triglyceride 
and cholesterol t Stockholm prospective study* 
Lancet, 1 i 865* 1972. 


Carlaoa LA and Ericsson M s Quantitative and qua! 
tatiwe serum lipoprotein analysis* Part 2 la 
healthy mm. Atherosclerosis* 21 « 417-443; 197$ 


Carlson LA and Bot tiger LE * Risk factors for 
ischemic heart disease in mn and women. 

Acta* Med* 3ca»S.* 218 i 207# 1985. 


Caste Hi WP* Oar ri son RJ, Dauber SR# Mac Warner a PM* 
Feinlelb M and Kennel mb « she filter cigarette and 
CUD* The Framingham study* Lancet* 2 *189# 1981* 


Castelli P t Framingham heart study update « Cholee* 
tacel triglycerides* lipoproteins and the - risk of 
coronary heart disease* Perspeofc. Lipid. Pis** 

* I 20 f 198$. 


Conner ws« Hodge m and Bleiler R* * serum lipids 
in nan receirliiQ high cholesterol and cholesterol 
free diet* or. Clin Invest.* 40 $ 894# 1941* 


Costner we end Conner sl * Dietary treatment of 
hyper lipids®!®* In Rlfkind BM and Levy RI <Ed. 
Hyperlipidemia * Diagnosis and therapy. 

Mew York, crane and Stratton* 1977. 


Cuttming »* das» J* Sorysy KL md Rich * Electro* 
e&rdiographie changes during exercise in esyiqpte* 
aatic sen. three year follow up* Can* Med* Asso* 
or.* 112 i $78# 1975. 


»* R r ow t i a* ae ndr a Hwlls and Jo s e s h # Davie § 
*.« » ^tesdi id lioeada in h e al th ami in loslMHKte hMMTt 
dlM*n. H*w Engl.J.M»d.,2»4ilS> 773-7*7, IMS. 






*r©#S«ii*r vf# dr. Thomas a mm, pillow € and Lancaster m$ 
Epidemiology study of asymptomatic men screened fey 
mascimal treadmill testing for latent coronary artery 
disease* Am. J« Cardiol*# 34 i 770$ 1974 • 


Oeer JC said Henst wo » Monographs on atherosc lexosi s 
1* Karger. Basal# Switserland Vol* 2 p* If 1972* 


alueek CJ « Relationship of lipid disorders of 
coronary heart disease* m* J*M»d*# 74*10# 1993 


Gordon 7# castelli wp# HJorland MC et al t High 
density lipoprotein as a protective factor against 

coronary heart disease* The Framingham study* 

Am* J. Med*# 62 s 707 $ 1977* 


Hanno Kraus® Pieter Groot* & Ilea van Ram shorst et al* 
chylomicron metabolism in coronary atherosclerosis* 
circulation Suppi* Pert XI, voi*7« No. 4# Oct. #1997* 


Hartung OK# JOreyt JP# Mitchell 30# heaves R» and 
Qotto AM Jr. i Effect of alcohol intake on HJDL chole- 
sterol levels in runners and inactive men* 

249 I 747f 1983. 


2S* Merssteln j# Wang c# Adler sberg © * let loading 

studies in relation to age* Circulation# 8 *4 50 * 1953, 


Kannel m t Hypertension# blood lipids and cigarette 
smoking as a co~rti*k factors for CA0. m*y. Acad*# 
Bel** 384* 128# 1978. 


Kennel H8# Ihetelll' m* Harden f * .ChelMtsun 
^geiaak i em of atherosclerotic disease, 
Ann. intern# wad.# 98 * if t 1979. 


79 


28. LaRosa JC # Cleary a nd Mussing RA » Effect of loos 

tern moderate physical exercise in plasma lipoprotein 
iti* natural exercise and heart disease and project* 
Arch* Intern. Mad.* 142 i 2269* 1962* 

29* Lipid research clinic program®* The lipid research 
clinics coronary prevention trial results 2* 

Reduction in incidence of coronary heart disease* 

22* The relationship of reduction in incidence of 
coronary heart disease to cholesterol lowering* 
J.A.H.S,* 251 i 351* 1904. 

36* Mahley RW $ Alterations in plasma lipoproteins 

induced by choisatttcil jLn aiximaXs iaclxi-diiato 

man* in dietochy Oh* ootto ANJr* and ontho JA Me* 
Disturbances in lipid and lipoprotein metabolism* 
Bethesde* Aaer* Physiol* 3oc»* 181-197* 1978* 

31* McGee Ms* Reed dm* Tano J# Kagan A and YeUoston Jt 
Tee year incidence of cad in Honolulu heart 
program* Am* J* spidamdol* 119 * 667*1984* 

32* McGill 3C dr. > Athorseelerosis* Problem In 

pathogenesis* Atherosclerosis hew** 2»27# 1977* 

39* Hiller he « coronary atherosclerosis end plasma 
lipoproteins « J* Cardiorese* Pharmacol. CSuppl 2) 

4 « 198* 1982* 

34* hlrdMMma «# dnmoUgr cc and Olson re « Plasma 
fatty- eeids in normolipidemic and hyper lipemic 
subjects during fasting and after nucleate feeding* 
Am* J. c lin* Hutr* # 28 s 1857 * 1967* 

35* Rose 6 f familial pattern® in ischemic heart 

disease. 8r*<7* prevent* sec. Med** I8i75* I960* - 



R©#* R and Harper h i Hyper lipldeaia and 
atherosc Xerosis • Science, 193 9 1094; 1976 


Shapiro weinblatt l, Frank CW# Sager RV » 
incidence of Cm in a pop* latino Insured fur medical 
care (HP) 9 iiyoeardiai infarction, angina pectoris 

Ifil pd'S 93* D SPyli B X 3LIII! ttTCTdOIkdi 

Am, J* Publ* Health, 59 (suppU), 1 t 1969, 


Shekalim RE, Schryroek A, Paul 0, Lepper K, stamlar 
J* Liv s • and Raynor WJ Jr* 1 Met, serum cholesterol 
end death from coronary heart disease* The western 
electric study* H* Sng* J.Med*, 304 » 65# 1982, 


Shepherd of, Packard CJ, Patsch JR «t al t Effects 
of dietary polyunsaturated and saturated fat on the 
properties of high density lipoprotein and the 
metabolism and apo 11 popr at sins A- 1, J* Clin# 
lowest#, 61 » IMS# &f1t« : - 


Taylor CB, one «, Counts X »t«l 1 Fatal, ayocar- 
dial infarction in rhesus monkeys with diet induced 
hypercho lestero leads* circulation, 39 1 97§t 1959# 


william 1, Gwmm m, Hodges Reverts X, Maher * 
Xffeet of dietary cholesterol upon serum lipid man# 



ilill 



Height waigfet 
vQMM fXQ/ 


j^jp i 

(yaara) 


Mr* Sttaml raw 
Mr. Rmm a 

Mr* Ram satrSK 

«* maahi Lai 

isr* Vi jay siagh 
Hr* Ram stagti 
Mr* Sarmam p» 
Mr* xi8h«rl Ram 
Mr* p t 

Mr* Sam 


#2 Mil* 
29 Mil* 
4§ Mai* 
it Mala 
49 mi* 
48 ml* 
4s ml* 
48 ml* 
48 - Mai* 
4t ml* 


Hr* QSrtf*#H ipHMMrip 
Mr* Raj Komar 

iiMa M'i a 

Hr# lf#K#«fPflW 

Mr* R*K* Yadav 

• ip- Ml MM* i*k JR . ^.*m* 

IB# *»+«• IpBHpr 

Mr* 7* frij*«ttil 
Mr* H* dtaoftra 
Mr* ftmMMqr s^fmm 
t^ m Saatosh KiMMtfr 


Up ♦ S# C# JMMM& 

Mr. •*£» fipiiNibiyi 

48 mw 1 HP Hr pifw IP WW mmMrWjfk Hf ,i : ■ ^ "Hi 1 

PBTp BPmBHP 

Mr* 8*f* Cfeaaifeay 
Mr*. 8*8* SaRya 
jar. fll#6* afti t&SUi 

mm PHmitiai# 

IBP# PM** WlPPPWfc 

m*. aai a***— *• “ aw i wwi a 



































la 9 SB 8 & tih «al&jaefe»* 


In 

Ih 


Hfe 





o 

t 


» 




o 


Cl 


s 

IN 


© 


ft 


o 


© 

f 

s 


© 

* 

© 

#1 

IN 


m 

f 


a 

* 


t 


© 

£ 

iN 

*N 


f# 

• * * # t 

S S 8 8 $ 


l 

#4 


* 

© 

IN 


© 

# 

m 

m 

m 


© 

« 


m 

■Hff: 

f 


f. 


8 5 

“ W& 


© 

t 


© 


ff 

* 

& 


© 

# 


m 

# 

ft 

**§ 


© 

41 

ff 

tn 


© 

f 


© 


1 1 

m m 


© 

« 

s 


« 

§ 


© 

t 


8 8 8 8 8 8 


« s a x 

w w W 


8 8 


S 3 8 
8 8 


3 8 8 8 

•4P§ ii Wm, • .!©;:• 

*k A iMl «§ 

M M US 

'wm jHI| - 

Wm ■,wm- ■ : 1 Wi : ;. 'Hil' 

i it t 

, : S - ■■■.■ ;■ jgg§ . : . 

PP 'Irp PP 


♦ 

* 

8 


# 

* 


n 


3 3 


S a a a 9 a a 

*•* IH HI 1 ft ip IP 


m 

* 

«n 


HU 1 


«•* f* «■* n © « © 

* * • * jf ♦ f 

S g j; I H Q 

4 P* *®w f* frv iPf 


8 0 QQ 00 tte<A 

llillmo? I 

55 1 m m 5 55. 1 5 1 

111115215 1 

S B 088 A 81 A 0 8188 

PPP . . PW ' . 4P» !Pf . €Pp . ■ 4PP ■ '■ 4PP ■ 'Plr-. . ' 


* A J j J 4 i 

4 PP PP " pr' ./PIP/ PF 


a at 

I 5 • 

is* 

III 

iHs-: '•■■ , .‘^puif 

A A B 

p w ~ 


86 







87 




3 1 

8 

3 

9 

s 

1 

f «$ # 

1 ## 

■f*l ■ 






